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1
DUAL LASER SCORED BLISTER PACKAGE
COVER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a 35 U.S.C. §371 national stage appli-
cation of PCT/US2009/044660, filed May 20, 2009, and
additionally claims priority to U.S. Provisional Application
No. 61/055,296, filed May 22, 2008.

BACKGROUND OF THE INVENTION

This invention relates to consumer blister packages and
more particularly relates to consumer blister packages sealed
with a dual laser-scored rupturable multilayered sheet.

Blister packages suitable for consumer use are well known.
Conventionally, a consumer product is contained in a formed
plastic bubble-shaped blister which is covered with a sheet of
polymeric, foil, or foil laminated polymeric material. A con-
sumer may remove the product from the blister package typi-
cally by peeling the cover sheet from the blister or pushing the
product through the cover sheet by applying force to the
blister. In order for a consumer to push a product through the
cover sheet, the cover sheet must be either inherently ruptur-
able (such as a thin metallic foil) or a portion of the cover
sheet (typically a plastic or plastic laminate sheet) must be
weakened such that when normal hand force is applied the
product will break or rupture the cover sheet sufficiently to
permit the product to pass through the cover sheet.

A method to produce a rupturable plastic sheet includes
mechanically scoring the plastic sheet such thata score line or
groove is marked onto the sheet without completely penetrat-
ing the sheet. Another method is to score the plastic sheet
using a laser to produce a score line or groove, which acts to
form a rupturable site on the plastic sheet. Typically, such a
plastic sheet is a multilayered laminate in which a laser-
scorable layer is laminated to a non-laser scorable material
such as a metallic foil or non-laser scorable polymer. It is
believed that when a laser-scored top layer laminated or
bonded to a bottom non-laser-scorable layer is ruptured, the
resulting ruptured flaps will tend to curl due to the differing
characteristics of the two layers.

There is a consumer need for packages which can hold
individual products in blister packages, which are clear to
show the product, which are openable without excessive
noise, and which do not use metal foil which may shred and
form irregular opening flaps. Incorporation of foil into a pack-
age reduces or eliminates recyclability of the package.

There is a demand by marketers for blister packages on
which printed information and graphics may be placed on a
clear package and easily observable even after some of the
products are removed.

SUMMARY OF THE INVENTION

A rupturable multilayer sheet comprises a top and bottom
layers having dual aligned laser scores and at least one non-
laser scored intermediate layer. A blister package further
comprises a blister with one open surface, a product incorpo-
rated in the blister, and a rupturable sheet sealed onto the
blister open surface, wherein the rupturable sheet comprises a
laminate comprising top and bottom layers having dual
aligned laser scores and at least one non-laser scored inter-
mediate layer. A process to form a blister package comprises
laser scoring a multilayered polymeric laminate comprising
laser scorable top and bottom layers and at least one non-laser
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scorable intermediate layer to form a rupturable cover sheet
containing aligned laser scores on the top and bottom layers,
and sealing a blister package containing a product in one or
more blisters with the laser-scored cover sheet wherein the
dual aligned laser scores are positioned above each blister.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention, containing three lami-
nated polymeric layers.

FIG. 2 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention, containing five lami-
nated polymeric layers.

FIG. 3 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention, containing five lami-
nated polymeric layers together with a printing layer.

FIG. 4 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention, containing five lami-
nated polymeric layers together with a printing layer, a top
protective layer, and a bottom adhesive layer.

FIG. 5 illustrates a blister package with a laser-scored
cover sheet.

FIG. 6 illustrates blister package cover sheets having vari-
ous laser-score configurations.

DESCRIPTION OF THE INVENTION

The blister package of this invention provides to a con-
sumer a compact package to deliver a variety of products in
which individual products are contained in a sealed blister or
pocket which may be dispensed individually and hygienically
by pushing the product through a rupturable cover sheet. The
package preferably is formed from clear polymeric material
which provides a marketer an ability to present printed infor-
mation and graphics in a consumer-appealing fashion. The
cover sheet is formed from polymeric material, which both
provides an ability to have a clear material and opens without
excessive noise. The cover sheet of this invention is prefer-
ably formed from a multilayered laminate in which the outer
(top and bottom) structural layers are laser-scored such that
the resulting dual laser scores are vertically aligned, while the
intermediate layer (which may be formed from more than one
individual layers) is not laser scored and provides a sealing or
barrier layer.

In the blister package cover sheet of this invention, the
primary top and bottom layers form a part of a structural
component of the rupturable cover sheet of this invention. The
top and bottom structural layers of this invention are laser
scorable polymer materials. Laser scorable refers to an effect
of directing a suitable laser beam onto the polymer material
which causes a score line or indentation in the material. It is
believed that the laser energy is absorbed by the polymer
material, which results in creation of scoring. There may be
thin layers of printing, protective coating (such as a varnish),
and adhesive material adhered to the primary structural top
and bottom layers. These may or may not be inherently laser
scorable, but will be scored when the top and bottom struc-
tural layers are laser scored.

Preferably, the top and bottom layers have sufficient struc-
tural strength to form a suitable package for a consumer
product. Further, these layers must be rupturable after laser
scoring. A rupturable area in a cover sheet is capable of being
readily opened or penetrated by hand pressure applied to a
product to push the product through the cover sheet. Prefer-
ably, the structural bottom layer is compatible with the blister
package material, which typically is a thermoformable poly-
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mer. These materials are compatible in the sense of have a
capability of being adhered together and forming a suitable
seal. Further, recyclability is increased if parts of the package
are made from the same or similar materials.

In a rupturable blister package of this invention, typically
after the product is removed or ejected from a closed blister by
rupturing the cover sheet, resultant flaps of cover sheet mate-
rial after rupturing tend to restore their position in the sheet.
Although the sheet will have an opening after rupturing,
typically the ruptured cover sheet material will lie in the plane
of'the cover sheet and will not protrude substantially above or
below that plane. This property is in contrast to a metal foil
rupturable cover sheet in which the ruptured foil does not
naturally resume a position in the plane of the cover sheet.
Consumers appreciate that a blister package, containing mul-
tiple blister-packaged products, in which some of the prod-
ucts have been removed, continue to have a well-ordered and
neat appearance. The dual structural layers contained in this
invention inhibit curling of ruptured cover sheet flaps and
maintains a generally flat sheet material. Marketers appreci-
ate that printing such as logos and product identifiers remain
readable after some products are removed from a blister pack-
age array of this invention.

Consumers also appreciate a property of the blister pack-
age of this invention in that rupturing the package to obtain a
product does not create objectionable noise. This property
especially is important if a consumer attempts to remove a
product in a location or in a circumstance in which unwanted
noise is objectionable such as at a concert or a theatre.

Preferably, the blister package and blister package cover
sheet materials are clear. Consumers appreciate an ability to
observe the product before purchase or before releasing from
the blister package. Printed information may be placed on the
blister or blister package cover sheet, such as product identi-
fication, logos, and regulatory-required information. Typi-
cally, such printing may form separate layer placed above or
below a primary structural layer. If a printing layer is placed
on an outer surface of a blister package cover sheet, typically
athin protective layer (such as a varnish) preferably is applied
over the printing layer.

Multilayer cover sheets of this invention typically are
formed by co-extruding outer structural layers onto a co-
extruded intermediate layer(s) as known in the art. Other
printing, protective, and adhesive layers may be added as
known in the art.

Laser-scorable polymers suitable for use as a primary
structural layer useful in this invention include polyesters and
polyvinyl chloride. These materials are especially preferred
because of'their structural strength and clarity. Of these, poly-
esters are the most preferred. Within polyesters, preferred
materials are polyalkylene aromatic carboxylates, which are
typically formed as condensation polymers of an aromatic
dicarboxylic acid (such as terephthalic acid) and an alkylene
diol (such as ethylene glycol). The most typical polyalkylene
aromatic carboxylate is polyethylene terephthalate (PET).
Other useful polyesters include polybutylene terephthalate
(PBT) and polyethylene naphthalate (PEN) (formed from
ethylene glycol and 2,6-naphthalene dicarboxylic acid). Mix-
tures of these polyesters also may be used.

The top and bottom primary structural layers typically (but
not necessarily) are of the same polymeric material. In an
embodiment of this invention, the bottom layer (in the sense
of'being the layer attached to the blister package) is a grade of
PET which can be directly bonded to a PET blister package
bottom without use of a separate adhesive layer. In this
embodiment, the top layer may be another grade of PET or
other suitable laser-scorable material.
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Intermediate non-laser-scorable layers useful in this inven-
tion are selected to retain a package seal after the outer struc-
tural layers are laser scored. Non-laser-scorable as used in
this invention means that laser energy at the levels used in the
process of this invention, which scores the outer structural
layers, passes through such non-scorable layers without sig-
nificant effect to the structure of such layers (i.e. the interme-
diate layer(s) are not scored). The intermediate layers provide
apackage sealed against intrusion of unwanted foreign mate-
rial even though the outer structural layers contain scores or
grooves. Further, these intermediate layers may provide a
barrier layer which inhibits transmission of water vapor, oxy-
gen, carbon dioxide or other gases through the package cover
sheet. Also, a barrier layer inhibits loss of volatile flavor
components and increases effective shelf life of the product.
A preferred example of an intermediate layer is ethylene vinyl
alcohol copolymer (EVOH). Other intermediate layer mate-
rials are possible if they possess suitable properties of barrier
strength and non-laser-scorability. EVOH is preferred due its
superior gas barrier properties, clarity, and a property of trans-
mission of laser energy used in this invention. In addition to
one or more barrier layers (such as EVOH) additional layers
of non-laser-scorable material may be included in a suitable
intermediate layer. An example is covering an EVOH layer
with layers of a polyolefin such as polyethylene (such as low
density polyethylene) to provide better adhesion properties
between the intermediate layer and the outer structural layers.
In a preferred example an intermediate layer of EVOH coated
with polyethylene is incorporated within outer layers of PET.

Lasers useful in this invention are selected to form score
lines in a blister package cover sheet. A typical useful laser is
a carbon dioxide laser, which emits a laser beam in the mid
infrared electromagnetic spectrum, such as between about 8.8
to 10.9 um and usually about 10.6 pm. The energy output of
a suitable laser preferably is controlled to create laser scoring
in the outer primary structural layers of the cover sheet mate-
rial of this invention, but pass through the non-laser scorable
intermediate layers. A range of useful and optimum energy
output levels may be determined by routine testing. A useful
range typically may be between 10 and 1000 watts and more
typically between 100 and 800 watts.

A package of this invention typically is formed as a blister
containing a product, which is sealed by a rupturable cover
sheet. A suitable blister is a pocket (typically made from a
thermoformed polymer) which has an open surface sur-
rounded by a rim surface on which a cover sheet may be
adhered. Multiple blisters may be contained in a blister tray,
such that an array of blisters (pockets) is arranged in a con-
sumer-acceptable package. A typical polymer used for the
blister pocket or blister tray is thermoformable and preferably
is clear, such as polyesters and polyvinyl chloride. Polyesters
such as PET are preferred. Preferably, the blister tray and
bottom structural layer of the cover sheet of this invention are
made from the same or compatible polymers. The most pref-
erable blister package of this invention is made from polyes-
ters for both the tray and the outer structural layers of the
cover sheet. In an embodiment of this invention, a secondary
member, such as made from paperboard or cardboard, may be
fitted around or onto the blister or array of blisters. A typical
blister package of this invention may be contained in a sec-
ondary package, such as made from cardboard.

In the present invention, a blister package cover sheet is
laser scored to create a rupturable sealing layer. Typically, the
cover sheet is laser scored along a line or multiple lines which
are or will be located within a blister open surface. In this
embodiment, a blister opening (typically the open surface of
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a thermoformed pocket) is covered with a cover sheet which
is laser-scored to form a rupturable area above such opening.

In an embodiment, a blister package cover sheet is laser
scored along multiple lines for each blister. Typically, a single
straight laser-scored line does not provide sufficient ruptur-
able capability to the cover sheet to permit easy rupture by
applying pressure to an enclosed product. Preferably, mul-
tiple laser-scored lines are crossed such that upon rupturing
multiple flaps of cover sheet material are created, which per-
mit easy removal of the product from the covered blister. For
example, the multiple lines may be configured in a cross,
multiple crosses, X or T shapes. In a preferred embodiment,
the laser scoring is ina W or M or U pattern, which will form
flaps when ruptured.

In an embodiment of this invention, laser-scored lines are
configured with at least one discontinuity in one or more
lines. The discontinuity forms a small region which is
attached to and continuous with the cover sheet outer surfaces
and provides structural integrity for product protection to the
rupturable cover sheet. Without such regions, there may be
premature or unintentional rupturing of the cover sheet during
normal handling of a blister package. The region should be
sufficiently small as to permit easy tearing when the cover
sheet is intentionally ruptured by pressing a product through
the rupturable cover sheet. An example of such a laser-scored
line configuration with such a region appears as a pair of
V-shaped scores with a discontinuous region or spot at the
apex of the adjoining V’s. A region of about 0.5 to 2 mm,
preferably about 1 mm, in diameter is typically sufficient to
maintain structural integrity of the cover sheet, while permit-
ting easy rupturing when intended. Other shapes are possible,
which contain multiple laser-scored lines with discontinuous
regions in accordance with the description of this invention.

A rupturable blister cover sheet of this invention permits a
product to be removed from a blister package typically by
pushing the product through a rupturable region in the cover
sheet. The rupturable region is produced by forming laser
scores onto the sheet. The force necessary to push a product
through these rupturable regions typically is less than 4 kg-
force, typically less than 3 kg-force and preferably less than
2.75 kg-force. The force necessary to push a product through
a cover sheet of this invention typically is between 1 and 3
kg-force and preferably between 2 and 2.75 kg-force.

Any product suitable for incorporation into a blister pack-
age may be incorporated into the package of this invention.
Typically a suitable product should be small enough to be
conveniently incorporated into a blister package and have a
sufficient structural strength to permit such a product to be
pushed through a rupturable cover sheet. The product may be
in any suitable shape such as a ball, pellet, lozenge, tablet,
capsule, pill, and the like. Specific examples include edible
items such as gum, candy, and confections; pharmaceutical
products; and inorganic products. Other suitable products
include pellet gum, stick gum, tab gum, bubble gum, soft
candy, chewy candy, hard candy, mints, and chocolate.

Rupturable cover sheets of this invention typically are of
sufficient thickness to provide structural integrity but thin
enough to provide an ability to become rupturable. A suitable
cover sheet may be at least 0.01 mm thickness and preferably
atleast 0.04 mm thickness. Suitable cover sheets may be up to
1 mm or more in thickness if an especially strong package is
desired. Preferable suitable cover sheets may be less than 0.5
mm and more preferably less than 0.1 mm. The outer struc-
tural laser scorable layers typically are within 20% (prefer-
ably 10% and more preferably 5%) of the same thickness. In
a typical cover sheet the thicknesses of the outer structural
layers are essentially the same. The proportion of the inter-
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6

mediate non-laser-scorable layer typically is between 5 and
25% of the total cover sheet thickness. In a preferable cover
sheet the proportion of the intermediate layer to total sheet
thickness is 10 to 20%. Other proportions may be used.

The blister package cover sheets of this invention may be
produced by directing a laser beam onto a multilayered poly-
meric sheet in which the outer layers are laser-scorable poly-
meric material and the intermediate layer (which may be
formed from multiple individual layers) is non-laser-scor-
able. In practice the laser beam scores the top layer, passes
through the intermediate layer, and scores the bottom layer.
Preferably, a laser reflective material is placed underneath the
sheet to reflect the laser beam back onto the bottom outer
layer. The laser beam is directed to form a desired configura-
tion or pattern of laser scoring. The resultant cover sheet
material has dual laser scores on the outer (top and bottom)
structural layers, which are aligned vertically. Thus, the laser
score pattern on the top and bottom layers will be identical
and aligned to permit easy rupturing of the cover sheet mate-
rial. The laser-scored cover sheet may be placed onto a blister
or blister array in a package in which each blister contains a
product. The cover sheet should be positioned or registered
such that the laser-scored regions are placed over the open
surface of each blister.

In another embodiment, a blister package may be
assembled in which each blister contains a product and cov-
ered with a multilayered cover sheet of this invention before
laser scoring. After assembly, a suitable laser scores the cover
sheet.

Embodiments of this invention are further illustrated, but
not limited by, reference to the Figures.

FIG. 1 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention 2, containing three
laminated polymeric layers 3, 4, and 5. Structural outer layers
3 and 4 are formed from a laser-scorable polymer such as
PET, while layer 5 is a non-laser-scorable intermediate bar-
rier polymer such as EVOH. Laser scores 6 and 7 are verti-
cally aligned to produce a rupturable region 9.

FIG. 2 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention 10, containing five
laminated polymeric layers. Structural outer layers 11 and 12
are formed from a laser-scorable polymer such as PET, while
layer 13 is a non-laser-scorable intermediate barrier polymer
such as EVOH, which is interspaced between two layers of
polyethylene 14 and 15 to form a better bond between the
outer and intermediate layers. Laser scores 16 and 17 are
vertically aligned to produce a rupturable region 18.

FIG. 3 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention 20, containing five
laminated polymeric layers together with a printing layer.
Structural outer layers 21 and 22 are formed from a laser-
scorable polymer such as PET, while layer 23 is a non-laser-
scorable intermediate barrier polymer such as EVOH, which
is interspaced between two layers of polyethylene 24 and 25
to form a better bond between the outer and intermediate
layers. A printing layer 26 is placed onto the underside of
outer layer 21. Laser scores 27 and 28 are vertically aligned to
produce a rupturable region 29.

FIG. 4 illustrates a cross-section of a laser-scored blister
package cover sheet of this invention 30, containing five
laminated polymeric layers together with a printing layer 36,
a top protective layer 37, and a bottom adhesive layer 38.
Structural outer layers 31 and 32 are formed from a laser-
scorable polymer such as PET, while layer 33 is a non-laser-
scorable intermediate barrier polymer such as EVOH, which
is interspaced between two layers of polyethylene 34 and 35
to form a better bond between the outer and intermediate
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layers. A printing layer 36 is placed onto the top side of outer
layer 31 and a protective varnish layer 37 covers the printing.
An adhesive layer (such as an adhesive lacquer) 38 is placed
on the bottom of'the lower outer layer 32 to adhere to a blister
package. Laser scores 39 and 40 are vertically aligned to
produce a rupturable region 41.

FIG. 5 illustrates a blister package 50 with a laser-scored
cover sheet. The patterns shown are illustrative in that a
typical blister package would have the same scoring pattern
for each blister pocket. Cover sheet 54 is adhered to a blister
tray 60 containing individual blister pockets 52 by adhering to
rims 56 which surround blister openings 64. Each blister
opening has a patterned laser scorings 70, 72, 74, and 76.
Laser scoring patterns 70, 74, and 76 illustrate an embodi-
ment of this invention in which the score lines are discontinu-
ous to form rupturable regions 71, 75, and 77, which are
continuous with the outer layers of the cover sheet 54.

FIG. 6 illustrates blister package cover sheets having vari-
ous laser-score configurations. Sheet 80 shows an inverted V
laser score 82 pattern area 84 represents a clear portion of the
cover sheet, which the remainder area may contain printing
and graphics. Sheet 90 illustrates a laser score pattern which
does not contain discontinuous score lines, which should be
rupturable due to a W and U shape pattern.

What is claimed is:

1. A rupturable cover sheet for a blister package, the rup-
turable cover sheet comprising:

a top outer layer having a first laser score;

a bottom outer layer having a second laser score that is

narrower than the first laser score; and

at least one non-laser scored intermediate layer disposed

between the top and bottom outer layers, wherein the
first and second laser scores are vertically aligned with
each other, wherein the first laser score extends com-
pletely through the top outer layer and the second laser
score extends completely through the bottom outer
layer, and wherein the at least one non-laser scored
intermediate layer is made from a different material than
a material of the top outer layer and a material of the
bottom outer layer.

2. A rupturable cover sheet of claim 1 in which the top and
bottom outer layers comprise a polyalkylene aromatic car-
boxylate.

3. A rupturable cover sheet of claim 1 in which the top and
bottom outer layers comprise polyethylene terephthalate,
polybutylene terephthalate, polyethylene naphthalate, or
mixtures thereof.

4. A rupturable cover sheet of claim 1 wherein the at least
one non-laser scored intermediate layer comprises a foil free
barrier layer.

5. A rupturable cover sheet of claim 1 wherein the at least
one non-laser scored intermediate layer comprises ethylene
vinyl alcohol copolymer.

6. A rupturable cover sheet of claim 1 wherein the at least
one non-laser scored intermediate layer comprises a layer of
ethylene vinyl alcohol copolymer and two layers of a poly-
olefin, wherein the layer of ethylene vinyl alcohol copolymer
is disposed between the two layers of a polyolefin.

7. A rupturable cover sheet of claim 1 wherein the at least
one non-laser scored intermediate layer comprises a layer of
ethylene vinyl alcohol copolymer and two layers of a poly-
ethylene, wherein the layer of ethylene vinyl alcohol copoly-
mer is disposed between the two layers of a polyethylene.

8. A rupturable cover sheet of claim 1 wherein the top and
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9. A rupturable cover sheet of claim 1 having more than one
laser score line on each of the top and bottom outer layers.

10. A rupturable cover sheet of claim 9 having at least one
discontinuous score line.

11. A rupturable cover sheet of claim 10 wherein the dis-
continuous score line forms a rupturable region continuous
with the outer layers of the cover sheet.

12. A rupturable cover sheet of claim 9 having multiple
score lines configured in a cross, multiple crosses, X, T, W, or
M shapes.

13. A rupturable cover sheet of claim 1 including at least
one laser score line in a U shape.

14. A blister package comprising

a) at least one blister having an open surface,

b) a product incorporated in the at least one blister, and

¢) a rupturable cover sheet sealed onto the blister open
surface, wherein the rupturable cover sheet comprises a
multilayer polymeric laminate comprising:

a top outer layer including a first laser score;

a bottom outer layer including a second laser score that
is narrower than the first laser score; and

at least one non-laser scored intermediate layer disposed
between the top and bottom outer layers, wherein the
first and second laser scores are vertically aligned
with each other, wherein the first laser score extends
completely through the top outer layer and the second
laser score extends completely through the bottom
outer layer, wherein the first and second laser scores
are positioned above the blister open surface, and
wherein the at least one non-laser scored intermediate
layer is made from a different material than a material
of the top outer layer and a material of the bottom
outer layer.

15. A blister package of claim 14 in which the at least one
blister is thermoformed into a blister tray.

16. A blister package of claim 15 in which the blister tray
and the top and bottom outer layers are polyester.

17. A blister package of claim 15 in which the at least one
non-laser scored intermediate layer contains ethylene vinyl
alcohol copolymer.

18. A blister package of claim 16 in which the productis a
gum, candy, or confection.

19. A process to form a blister package comprising:

a) laser scoring a multilayered polymeric laminate com-
prising laser scorable top and bottom layers and at least
one non-laser scored intermediate layer disposed
between the top and bottom layers to form a rupturable
laser-scored cover sheet that includes first laser scores
on the top layer vertically aligned with second laser
scores on the bottom layer, wherein the first laser scores
extend completely through the top layer and the second
laser scores extend completely through the bottom layer,
wherein the first and second laser scores are formed
simultaneously, and wherein the at least one non-laser
scored intermediate layer is made from a different mate-
rial than a material of the top layer and a material of the
bottom layer, and

b) sealing a blister package containing a product in one or
more blisters with the multilayered polymeric laminate,
wherein the aligned first and second laser scores in the
rupturable laser-scored cover sheet are positioned above
each blister.

20. A process of claim 19 wherein the multilayered poly-

meric laminate is laser scored after the multilayered poly-
meric laminate is sealed onto the blister package.
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